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ABSTRACT :

Taiwan is just located at the western part of the circum-Pacific seismic zone
where is the highest seismic frequency area on earth, so that there are many
earthquakes in every year. Besides the major harbors of Taiwan are almost located on
the soft alluviums or the backfill relictions. It is possible to occur shaking damages of
structures or lateral displacement, tilt and settlement of wharves by soil liquefactions
under the attack of strong seismic waves. In addition, in some areas at the
southwestern coast of Taiwan, land-subsidence still occurs that also affects the present
facilities and future development. Facing those geologic damages, we should be
careful to treat and prevent.

The undergoing project will perform following works in selected harbor areas:
(1) physical and numerical modeling on seismic responses of harbor supporting
systems, (2) seismic performance-based assessment of wharf structures (3) in-situ
seismic monitoring and stratum subsidence investigation in harbor and marine areas,
(4) renewal of engineering basic database of harbors and (5) establishing disaster
prevention and rescue system of network-based GIS in harbor areas, etc. Those results
could raise the seismic assessment technology, reduce the damage impact of
earthquake or subsidence, and offer the harbor bureaus to serve as reference for
policy-making support in engineering planning, designing and disaster prevention.




Benefits of research results:
1. Academic benefits, publication of 3 papers in conferences and academy bulletins.

(1)“The Study of Disaster Information Transmission Base on Cloud Computing
and Mobile Devices”, 2010 Taiwan Geographic Information System Association
Annual Conference.

(2)“The Performance Objectives Study of Performance-Based Seismic Design for Wharf
Structure”, the 33rd Ocean Engineering Conference in Taiwan.

2. Impact on social and environmental safety: the result of this project can provide disaster
prevention, disaster emergency management and rehabilitation after disaster.

3. The benefit of database building: It provides valuable information to facilitate the
decision-making during and after disaster.

Current situation in application:

1. “Query demonstration system of harbor engineering basic database” developed by this
project has been put into use in Kaohsiung Harbor and Keelung Harbor.

2. The Disaster Prevention and Rescue System in Anping Port developed by this project has
been incorporating into the Disaster Rescue System of Kaohsiung Harbor.

3. The database in this project can be used at any time for further study and planning.
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257 A ERFBIVTGEER 2 R R

FOF BB 1 PR R R R 2 R 4 (2.37(Q)B]) ~ HRFL-T A 4T
B3k (2.37(b)B]) ~ lai and Kameoka (1993)# it & ie 4 +7(2.37(C) B]) &
Gazeta et al. (2004) (2.37(d) ®])2 +* e @] 2.37 “7o1 » 5 % &g L IR
i pF(t=h sec) BF > A2 Bl A A ERITL LTS5 EF S
o fe 27 Gazeta et al. (2004)2_ & % 43T o & I PR EEL 1L fdr§)
2.38 #t5r » B 2.38(a) = £ B2 % - B 2.38(a) = lai and Kameoka (1993)
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d 3t FLAC 328 BeprfF i@ 5 > B2 SR A fd— L 48 16 FF 35 P Pl | pF
Fem RIEEY > £ RAF A RRZLREHE 2~ R - W
FEEHEY FTHRY BIRERE > MG UL AEL T F REm S
Bl AR TR HE > Yebd N UL AEE R FE
% EET R AR TR 434~ A G~ & (interface element) 22 7 e i A A
FAC AN PHGE > ptirEe mf e BR A E B RS

L»miﬁi’“ﬁ%bﬁmm%ﬁmﬁﬁéﬁﬁ’ﬂﬁﬁﬁﬁﬁ
o4 AL o d ATy At B s S FTRE o K oo ¥R X
¥ E s 0 FITER S B OHERE 1 ﬁ?}ﬂiﬁér@i?’%ﬁ{’ﬁf‘ﬁ ’
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#oiw A 4T o

<

L
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iEFE 4 2470 FAFLAC il k4 AT FEET R e s F 8
Ryefssms B R~ B % 3L HokBR 4 8 5% 22 FLAC Dynamic
FEOHIETE > HARRBE # P AT o

1. FLAC Dynamic 4 %

BEBEAFTFE Y RA BT L G TR et B4
HRA AN RERER 2ITHEF HEF 550N B0 F BT
P2 RIS A BEFEL 475 > @ FLAC ¢ Dynamic
Option #% &7 fE A By > ¢t ¢b 0 2 Finnmodel ¥ #3414 -k
LR s R OVE BN e AR A R EL =S8 T
it 3% o Klar and Frydman (2002, 2004)2 FLAC % & Martin et al.
(1975) 2 3“ M KB4 @ T L g RBRPHGFZEFREFEZ »

Biggit 2k —ARB At RS EL LD R B HRRA
B LH SRR AT Y RS EF L f ks AT

1)+ Frer
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Lo~ B2 i 2 5 FE R (damping) o PR 20 KR S R
4 @R PE F R 4 ,pijﬁﬁv Bl 4em & B 02 a0 "% M2
A @ 12 & (geometric damping) 47 L % 35 6 PR ek fT 2 i £ o
# 5 e & (Material damping) o & @ Fe R — S ¥ 3t s
RE W™ po#RB &0 #kre 2 (Material damping) @ 52 % 11 72 £ 45
R A2 BE L S AR A TR S P RAPM 2
Rayleigh damping #-3% > H# B2 HF R £ 72 P Y § HLE »
EMP A BRETEF SR

FLAC Dynamic #% & #cfd« Ha ek sg g2 & 54 > ",f
B %t Rayleigh damping #F » 3 4c 7 % 3SR 4 @2 A 1 e
£ (artificial damping) £ 4 g 24 M R S M (22 JEF IR
(Hysteretic damping) > e i 2 R 4 g 2 W 30 & B AR M4
(linear-equivalent)z_ »c & » ¥ 22T R4 22T R M (%2 0 31
~ backbone curve £ Masing rule 2= fej% B » o feiF B ¥ -5
T ORS T 2 2T 4 f#c(secant shear modulus) ¥ fE R bt
(damping ratio) » F]H fix {2 & F 32 LM b i M F g A B
HAIEBNATEZREZESAMEE IR A F & * Hardin and
Drenvich (1972) #t# 2. % 4 ##c? BB R WM G R EE L
g 3 8 F N RS F 2 27 R % (reference shear strain) o pej# FE
Rz ik Bl G [ER -5 g 2badh o R g e O A Bl b o
PEZRIEETERRIBE -

OESE S

PR UERTERLEANSFTAGEL > BRI
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R RHBRORES AL RS AR e RS

& pE s g :E SFIL G o gL BT IR B X '%@4 A e o @G A il
NIEA o

P RBERRT REEA FL 0 FA L2 EEF R
VO R R e @R o - 85 i AEE R ok FLAC
# $* Lysmer and Kuhlemeyer T A gk R i Ag
Boenit w829 b e b pE R F5 (dashpot) » @ T B R 2w E A
A2 F & fi % #:8 B (quiet boundary) o gt b a7 2 S R
HIHE AR TR EF T E TG e b3 (T Z )
BmEg AL W R To b BATH T J ARFE R IEE s
FLAC #7:% &L o v #h > g % Lysmer(1975)v'“rai= #*2. 3D 1
o B FImHEA] L7 ST gow b3 e oan & 2 FEF JE R 47 (viscous
dashpot) -

BE Eéﬁﬁﬁiﬁﬁﬁéﬂ’?éﬁéé%@@&
ﬁ’ﬁﬁ@% boB 3.1 41 o Rl UARF R R 0 AN iR
BRIz ApET R AR AL S A A (flexible base) 2t k| 2
R (rigid base) » § #RAIFLMBET 2R LB APF T
IMARKIE ) AT LF R A BT TS A R S et
FIt F ORI A ARFE R 0 A B KR R 2 R R
¥ > FLACDynamic » ¥ #& -7 gL e plo Bh 2 FRh 24
2 p d FE R (free-field boundaries) » 2 21 & % p 35 4 dpiFE B
R N

(‘“’r

s i if B g it

EEHEAITFRRA R F LB REREE S LR ST
T o 2§ ghiE # 8 - FLAC Dynamic #*7# &2 # fi
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Bp RINEE e Bifz [E?uﬁt ESIRCE L «\.L/’rl?éﬁ EWER-S
Bo FlE R v RER ¢ eALFER A28 > TN TG
Bt R A NG

NP I oSiER AN RIS o PRINAE 2 BB BRE VS
AR E 2 R iE o U= 8T F L @5 9 2 FEE R
EIRID SN IREUEAEAE & S AR S A

r:Gy:waxgo:uNgu ................................................. (3.2)

3D 30
damping damping
siructure structure

= _I J
internal
:E E dr;mr::,m F//':\\\ g E € internal E
g | 2 input _H\“—_ﬂ-' : % E dynamic /;"'_/_‘:‘_‘-.“\ 5 i
£ 3 ’5 glls| 2 input T et E
s £l 3z 3 | &
3 &
quiat boundary
external dynamic input (stress of farce anly) external dynamic input (acceleration of velocity)
(a) Flexible base (a) Rigid base
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WERAEY B R 2R IR S T - RIRRR
PREREAS RIZReRS LT R T RBKT BRPF
(submerged structure) 2. #> 5 -k B 4 2. B2 F 1x 1 BHEK IS 7

VRHED BARF E O E S L IO BB ET
YUBg Ae R Al 2 FTE (virtual mass)* iRt b2 2 st s R H A
ERE NS %E«?»i),@-”v 390 A7 4e 2 virtual mass X F TG 7J< TE'J
BRZELZFEMAZRY HEE s A2 FRRN
M-k 4 & i (Newmark and Rosenblueth (1971)) - e # _E B
BRI REBRAGRPE > 2 F R 42 virtual mass # i 2%
JE ;ﬁg&igszlg ¢ %@7%%?%%2%& %#@17 FEF_o pt— > 343t
B Ak 2 waéﬁ¢%é%~ﬂﬁ@mib’ﬂﬁ%%1’%
B2 onfpdple o R RS R AT AR R B ]
ARz 2 R4 B RS 22T 3 4pke > M 4p k2 added mass %
L T A 1E £ o

>¢

]
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Fo— f6 4 00 f 2 Westergaard(1931) #5 i -k B 4 A5 5
(AU,) *4c5 g d Rl @R » SRR S H L) 1

7
AU = D20 K e 3.4
i 12 7w h ( )
;U@ h = J\/7l<‘ Vw ® }(E /:.-é‘ ’ kh ) }\'l ba E f/éﬁﬁ(’ 7.3 MatSUO
s R KR4 5 Mk T0% -

and O’hara (1960) z #= 7 & &
Flot T S0 qh G 2 EE KRG

B & 3t pEg (time domain)fcie A 47 pF > 120 B 4o B SR
b ;:*:;n‘«ﬁ'z B R S w2 B A R AN 43 G A R T
Bt ML UM RARF A RGO R M e EE S
2 BE T AN RSIES 2 2B 10% 0 2 Hoonl
SRR ART S Rd NEN P EBER ) BRE



b.3b g AR BR 4 gl o5t

EEFRFE T ARRME L2 KA A TR ",fj’ @ 2
Bz bRt -RRE S TR RTFIRRE S ALK
BAZINFE P G BATIEI OB FE AR H
® 12 Finn et al. (1977) #v# 2 2 ;N ik 5 ¥ 2 0 Finn et al.
(1977) Rt R gl Bt p-kR4 2B £ 1% Martin et
al (1975) #riE 2 2 e fep) 2 S P-RF BREZHHE R E o7
PORERZ GCHOKBRY 2GR Z 2T kT4 RRE ]
FUA R T »kd R np %> ¥ 45 Finn-Martin model
51 % Finn-Martin model p¥ % = i % #c > Byrne (1991) #% 418§ it 2.

Martin 5% » H A A RLET RLLZM BV 17T 475 ¢

& &
= C exp(-Cy( ;" )

H s 3+ 5 & Finn-Martin model 4p = > % Finn and Byrne
Model>p* ;82 2B 4802 C, ¥ d 4p AR &2 12 SPT-N
(T

Cl :87(N1 gé"zs (37)

M CyR¥ T Nt
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B 54) e F oA NGRS RN IREER JB) A kA
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B 0L OO (3.9)
APV Ak LT R B e B AR ER o
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Elevation from bottom(cm) | 0~12 | 12~72 | 72~100 | 100~132
USCS SP SP SP SP
N1 60 - 7 6 5
Density (kg/m') 1900 | 1900 | 1900 | 1950
Shear Modulus (MPa) 19 17.2 15.4 13.7
Bulk Modulus (MPa) 412 | 37.2 33.4 29.7
Cohesion (Pa) -- 0 0 0
Friction angle (deg) -- 30 30 30
Dilation angle (deg) 0 0 0 0
Hardin ref -- 0.08 0.08 0.08
Finn Parameter C1 -- 0.76 0.93 1.16
Finn Parameter C2 -- 0.52 0.43 0.34
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Elastic Moment of | Cross Sect. Mass Pile

Modulus Inertia Area Density Perimeter
(GPa) (m*) (m?) (kg/ m°) (m)
Sheet Pile 68.9 1.04x10° 0.005 2710 2.0
A”;ﬂ‘émd 689 | 7.85x10° | 3.14x10* | 2710 0.06
Cable 210 -- 1.26x10™ 7850 --

%4 3-34%7<% 7 2 Mohr-Coulomb 4 &% &% £#4

Normal Shear Normal Shear Normal Shear

Stiffness Stiffness Coh. Coh. Friction Friction

(MN/m) (MN/m) (N/m) (N/m) (deg) (deg)
All layers 4.3 4.3 1,000 1,000 30 30
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JOB TITLE : SPM Mesh
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Grid plot
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JOB TITLE : SPM Monitoring Points

FLAC (Version 6.00)
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------- Behind SP ele=84 cm

8000 — = = Seabed ele=56 cm

6000 —{|

4000 —

Pore pressure (Pa)

2000 —{

14

Time (sec)

Bl 3.6 - FHokBRA4 FpEsg

JOBTITLE : .

FLAC (Version 6.00)
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Dynamic Time 1.4706E+01
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JOBTITLE : .

FLAC (Version 6.00)
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P,. cosd— 1 P, sind
a, =| p, —tE vJUb B T e (5-1)

g

AL S R AA G L ARG P L PR 2R
DS LR L AL W EEBMIEETRLER d Np kS
Fadphl 0 G A SRR R R

o

CHEEAHESE

kg Rameint FEREF R AR RS
B4 FlamAr2 2528 B BRAPFEE 2 B8RS 5 9
oL RAER S @*£?%iii&‘wﬁﬁﬁﬂﬁﬁﬁmww
oM B REPE o f Y it RALETRR B i Ra,
RER e A E L A AR 0 BAZBa B T }ﬁ‘ﬁé';‘%iiﬁiﬁ&)ﬁfﬁ
SR EBIIERMAREH R R T R AH2 o

‘-
P! aw

AP F s TEIE RRAE R TR A2 B % o INA
ek 3 ® P ¢ % IR Franklin 22 Chang 3t 3iT 200 e B R
(PGA=a,, =0.59 * PGV =v,, =76cm/s)2 & +7 3 & 1§ & =4 £ & 7%
Foifpbodesdt Ra % K3y b3 £ 4vid Ra, 2 B G0 SE
a, >0.3a,, 2 75 Richards 22 Elms 4% | fj if 2783+ 5 A A % =4 d

2 2

d=0087 mm8me e (5-2)

\ %&Qﬁﬁﬂaéé.‘um%uwoﬁntﬁ%%ﬁgﬁw
r4¢b > Whitman & Liao £ * 14 e & » R BF & =4 &

FH(ho R D 2B F wwﬂﬁﬂm7'ﬁ%~ﬁﬁzwawua%
EHRENERE)ZAP RN ERT LR s E a0



§ R R

S (5-4)
a 9.4 vmax

max

M 1994 &2 B ATREM R R T R R K, 2 £ B R
K ERF v E B a2 e E oMk

L
K, :M ............................................................................. (5-5)

o/
K, :M ............................................................................. (5-6)

BP0 AT G F 3 A 1 30(ags, [ 0)(om) 2 £ 4 A IR
Pr 20 N E 3 A 20@ [ 0)(em)F B 150 2 B kB A
=4 o
k5 1.0

PEFBEL TS EF2LRE R R TrRAFEHvdE R 2
= ;jﬁﬁ AR PR AviE B RFRFZ B E o INA k2t 8

Fadi o ﬁ‘*ﬁvﬂuln\ﬁé‘“ a4~ BRI R & A S w
2R ER B R R - TR
FRRAHIBT LR PO ER RV ARBRE T A
W2 HE > 5 FAATT BN T G REE T i i

i Pk R
FET E G Fap it wE Y B REY R R RPE o

523 &4 £ 7i¢

4Bt 4 A 49 > - BT H Y G T % (finite element

method, FEM)# 3 *2 £ 4 (finite difference method, FDM) % #ic /& = 2 > i
ﬁr%mﬁwwzjﬁrmﬁwﬁﬁﬁjﬁﬁﬁﬁi%ﬁmz&@ﬁ
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BOE Y BAGET MR REE AR R BE 0 2 2k
2 A EL I B R A F R Rl 7»@3%7 T2
Bt FREREAS Y FR AT ER RELRT > £ N EF R

LHRARNIALEPB R E ER R AN 4 o

7f PUA % 2 (FEM)S § *U4 A 2 (FDM)ie 7 2 -4 5 416 4
A B R4 E R AR Y 2B K AR B 2 4 (Base) £
bREF R AT RIS RS SGEN D DT RBT A E A 2
BREE s E (e 2Em )% R 4 #73] (Equivalent Linear/Total
Stress)y,‘ zbst 3 20k 4 (Non-linear/Effective Stress)#-3] « B & 1999

E AL D TR FERE S FIFEHARRY S R SR
iéﬁ% R 2 MRAR A B R F e gl B F ¥
Lo BRF F A AFTET U E AR 2R R T
PRI FE S R RT o RS ZREFTEIRERI Y
RBRE S FIHRRARER TG I ORBR S 058 ) 1y
%@%éﬂ*iﬁ%&?%ﬁﬁwﬁﬁﬁwém<a@ﬁ&J%@@
F AR NIRRT A G AR RERFE R

AERE M I RFIARIIRT R AT EI SR
P 2 T o AR R R A BURAI LB 2 =
Bkt 2 EEALE N E R U R T
B v 2 Hjpriro

LA VLA F R M - B w2 AP sl
FLAC; & ¥ L L Z 2R ety 5 FLUSH &2 PLAXIS & * #ic kg -
TR A G VA 4 AR FLAC 112 3 U~ % 485 FLUSH 2
PLAXIS » #-7 B4t i¢ i Eg g A N #A LT RIE

1. FLAC #23% ff it

FLAC(Fast Lagrangian Analysis of Continua)#%;% 5 # & Itasca
Consulting Group, Inc.#7% & > @ FLAC #%3;% Z_2 ¢t kg5 "L L & 42 3¢
(Explicit Finite Difference Code)/d® = 2T o i % 2. # @ » 47
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SRR - NI A A - T A LR BT e S SR
Fere X g (75 0 T AHAA T A B L e i
T mA R R R FHRETE R B FRA TV A
4R PF R BRSO EA 75 o ¥ b FLAC
¥ § Fish(FLACish)4z3¢ ¥ #& * & p (T4 8 4o 2 B4R > 2
EFARPFE bR F R

FLAC 3% B (explicit)F "2 & » 4258 » B fe? 0 [ prpg
e17] 25 | (Time-stepping Fashion) k fjZ 2 ¢ =& - B & 8L 5
A2 5N o JUH 2 enfio] chpFRE o 3] & 8RR 7 & (zone) 2o B 3L B
72 ¢ BERIT2 SR A 2 B Aoyt g PIE R kS
R FER DM d AEFHEATEFT Y R AR
ABE L2 F G e g AT S F ST G
B s 34 BTk s dikm i Bl 4ci s o FLAC &
Dynamic Option » #% &7 JE R &g B/ o

» P AR

il

FLUSH #25 § &

FLUSH #%;% % 5 & W4+ < & Berkerley 4 &*t 1975 & B %
Z 8 f5 3 U F AR 0 T3 1990 & # ¢ IBM-PC/AT 386 %< & » 3%
BAAM I BT RS AN BRI LS EEEN
2 1 3 :f R (transmitting boundary)frikiF i# B (viscous boundary)
=S R G A S s iiﬂ'f’{ﬁﬂl‘% P AR e AR
WL M Al A RE o R EERELTE R A
B E R Aot AT B \1‘3—%?&4 B i 271 0E
A U

2B R Oy~ ii}”“’#‘]i'ﬁﬁ%(control motion) » & K
¥ 4% (Deconvolution)i& & - ¥ 3| L 45 & & & IPECSSRER o ,aﬁiaa]
oo BARTH W47 U R A E‘-F*fﬁ FHA 3 A TE
P LTER o FIBHEY GERE RAGRT TS ¥ AT
AR R R 2 L T B &R o H Rk B2 T
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AT H 43 2 4p 3t Shake 75 0 r B AR ANz B 5N
TR TEE S AR o B AL D S E
7 »xF Bk % (effective cyclic strain)z. §' 4 #ficfrpe £t v 4 1 48
2 fod o B AR - R TR f ok BRI BT
AEEB L 2w D] - TR FFEL G A o ot T EE
SELESFARUNCE

PLAXIS #2.5% fj if

PLAXIS % — 7 U~ % A 474855030 1987 # Ljm ff & & 1 4282
k R 3= 3% (Dutch Department of Public Works and Water
Management)éi’l#ét?‘ﬁ’f ' Er@? Delft #3 « § % 3 4= chst & o gt
fod AR BT B X ﬁ%iﬁ%ﬂ’ﬂ&1%3&$f—?3
% PLAXIS BV g2 @ » (71— # G2 5 82 :c 2 o PLAXIS 425% AF

L AN R AL ,__7}5 B2 1@ her Hopw b 8 3 ¢ Delft
ﬁi,ﬁt B4 K Stuguart * & % WEMF L H = s L3 A7
oA TR AEZ B Al 2 @ R S R L PLAXIS f23¢ tedicie &

ARG T

Tk

(HhFEi7-aTo B2 =. &%@}fﬁ-/’a\%‘r“m%’*i%% & 3
—RTn AE ~Rhe 2 EAFZEIEAEER

L

tﬁw

Q)F AT 1A FALS 45 L FB AL B AR 2 AR AT
B e DB AN R B I TN R
BN AL RN AL 2 AREA TS A2 MRS FIR AT

B)Eagzr A RiziEial ésﬁ‘\@l)‘(CAD) PRz E2 Lp b
B2 ET A RALR U b AT R f

(4) Fir2 + RS -R¥ELETF ! Linear-elastic ~ Mohr-Coulomb »
Modified Cam-clay ~ Soft-Soil ~ Hardening-Soil ~ Soft-Soil-Creep % -

()T 4 ot A HRS A PR A KRS BT KRR

it (hydrostatic) % %% ik (steady state) & {57 ©
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(6) £ * Arc-length control #*77 » @ F - E B F LRI FE - ¥ 4
Jo ~ %7513 T %+ (updated mesh)z & 47 o
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FVEHI~HAA T A VIR R A R o d QL B Er RE
RRAT ML E A AP TRREY P e Rt BT
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6.1 ZG|AAiER

921 %%% %ﬁéa /ﬁ 1~4A %}‘i‘é‘ 4 ’\‘/E%E—FT—L" I'+ l:L > E] 3\]1_,.
*~H#ﬁ“ié% R FHL AT S o
1. - 4kigid

75 & ;p 4@ 1= 1 50,000DWT

ki#F ¢ EL. -13m

AR B 4% 1 EL. +6.2m

Wehodrag 4 14 4145t

Wt B k¥t 0.15

A2t ¥ pr3tUm? s ¥ R pF 15tm?
2. B

|
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4=
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”»n
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L.W.L. EL. +0.9m
THEAFCRS wEINE)P=30°
3. HRLF
LE=£ & :
i~ B3 s BUE(§2) 1 16t/m?
By~ o) B s BB (GR) T 18t/m’
i~ B3 s BuE (B fok i) ¢ 2.0t/m?
Fj~o ) BF BB (R?) D Lot/m?
Gy S5R S 1 25t/m°
(2) B g 1 ¥
AR L g o N9 =06
AR R L ¢ ee g 1 1BNY=05
“FE B CP L tang’ =0.65
(3)% » tdk
puif 8 Fo 21010 2 oy

MR D OF, 21103 BF)
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W61 47 % 1~4A S5 5 58 %6 B

6.2 # i P £

(w

EREF NP BRSHEREE RS SR Y RE R 2 &
g > ﬁ;&c’t)"} -} Bd—;‘ ’ ’JLF)%;:IF&I#—LI4 Hb ’ q.\lf‘;}. 'T ’U;]'n ?ﬁ—kﬁi ‘g_#.}ffv
REAGEEER > TR SBBE RRAF LI FRDT P LE
ﬁ%ao

AT 2 Rb 5 e R RA 2P o RWIERS LG TR R P
WHEEAS Z SSANBY Cwadrd 6-1 977 0 0 A B HES A RIS
BERHEPR AR TERY & R BES A NR 0 T AT
PR AN P EE T RPN AZHZH NP A ARG
W prorgr 2 €2 R il & H@@h7QW’#ﬂﬁ%%1%ﬁ
ﬁﬁ%@ia%mﬁﬁgﬁé?aﬂ I A SR P e -
ER,EAFTAEAZHBER T2 EL R GEKL 1 HHBEE 6-2
1%&%9@7 Bathids » mARblZ s P 4ok 6-3477 o
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%61 RFRAREHEFER

S EUEER el
1y RREES P A L% 2
o YRR =
iEE I p e 2 Hid &
A3 RS EAIE HALSE B
A L3 SEB1AFT R 24cH B > i BRI
g T)&Sf}ff’ A
B RSYASC R
C FAEBARY
FH %R INA[2001]
%62 BB B
) SRR * g Gk
B 1.5
A 1.2
B 1.0
C 0.8
TR KRR ESEE SR AE [1997]
%63 AEZGEE2H0P
P E (S R
- SN )
el £ | £33N || % %IV
(F*) | (Fi34R) | (2T #3®atiR) | (H3AR)
Level 1
(v 4 % 50 &) B
Level 2
(v §F 9 2 475 ) B
Level 3
(i g 80 5 2500 # ) B
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6371% f i Ak iTa BT ITR

AEERF REALS B SRR P S R R A T A
SR AT SRR AR M 2 LK AR S
BIE 3 R4 % Rle GRS 0 FRIRR 6.2
AT 0 AR B GRP 4e T

6.3.1 Level 1(w i 5 50 #)¥ R4 &

?w0&wﬁ$@yg%pﬁ%ﬁﬁ%«ag@dipzimii
ﬁ%“ﬁ=ﬂ%wﬁ50ﬁ Bt 95 475 & wiFHe Aok 3250 4
’{’—H;E ) 'Jiéjﬂ'f"mﬁ}&f ;Léﬁa%\i/‘?f‘ SP}%Q\?P—’ZE'_—&EFL? ;‘L’}\’l;ﬁét

D
maﬁgﬁsuﬂiﬁwlﬁaagﬂﬁﬁ%@,ﬁgs%mj’%@g

Thr2 A0 1 p2 T3 SPTN=15 d 2 A at B4R
%Lﬁﬁbﬁ%%%:* M’Tﬁﬁwiw4ﬁ~—nkﬂﬂ&
F,.=1>35% stzFa-ssD =1x0.7=07 » Fl® %k GG A A > F W ART
R o k% = % A ¥R F Sp=04Sps 0 ¥ Bk T x4

S

w=aDW:“Vh}wwzmw€%§@4ﬁﬁﬁﬁﬂ%Kl %3 R (K

» 0.23 ¢ ¢ 50 & w jFH -k Tk R R (Ky) 3 0.23/3.25=0.072 > 4 & &
¥R BT K RAE KK=Ky/(1-Ky2)) 53 & 5 0.075 < 4p M 75 ¢

B
ML > RBGTE AT A

¢



{ AZHLER )

; ' !

‘ LEVELL & & J [LEVELz BAE ‘ ‘ LEVELS & & J

[ﬁﬂﬁ%zﬁﬁ }

| I I

LEVEL1 ¥ & LEVELZ ¥ & ’ LEVELS & &
E- ¥ g Sehdel
L J
[ HEBBE \

{%ﬁﬁﬁ#ﬁﬁ J

l Fa i L 2] J

W62 £4AmFatRe i LH TA 1725 RN

1. 3+ E5R/ Tk (RW.L)

MML:%GHNL—LWLJ+UML

:%@6—09)+09:21&n

—tan ¢’ + tan ¢'(tan ¢’ + cot ¢’ )1+ tan 5 cot ¢')
1+ tan &(tan ¢’ + cot ¢)
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PR

PR EP L B2 BEEE  d BEGHtang=065F j&
$=33; d ARG R P B B L 5-15; d N (6.1)E B
% o, =T471° =T471° =75° » F] {8 hv i B Bk M G B EEAR % & 5
90° —a,, =15° °

BHEFENLZ R EREL), R EHE L),

Bl 6.1meptre B mhk» kil BEE 5300 p RABRY
A U(EE) P LECkE)E b S R63 A A AL ¥nE mE R

BELZ LR @QFFHEIEAASFTILR > BY S =p 2
LSS F CLER R F RIOPE RS S-S SO PR § R
b2zl

7}5:%:52@3:1.5_ ’ M u;;@%f_%ﬁ:(l) d e f'?ﬂlf{(sm F\ ’,Eb TT:"K'Z”\—L_‘_” t%@u%:gﬁ_ s
Bl S/ e’p%ﬁ,ﬁ K e SoxH mEy o A BEIKG P2
2RE o WA MAEY RE
(D)E»c gt
¢eq _ 23.716 x 30 + 27.7513%x 33 _ 31620

23.716 +27.7513

(2)5— L S Yeq -

Hsub i Hsub i
7/eq zywet|:1_(Tj }—F}/b(Tj

2 2
=1.8>{1—(@j }1{—15'53} =1.30t/m?

19.6 19.6



2ar1 _ o M.
& = 30 v-zimm | 7
T 15 1
12 ¢ =33° H_.
=13 < 1
ia:
—5_2m -£.2m
w =1 X¢inm
=-2.13m

F o = 1.30 rfm !
¢, —3l.6°

Fo=104m'

-1%4m =12

"ﬂiiﬁj’_ %iﬁbéﬁ"ffﬂ*ﬂh’WLL%%—'%ﬁﬁik%cH@ﬂ ’
B0 15 B ke T TSR

1 1
qsurH+§7/wetHszur+7wetHsubH +57/satHszub

1 1
qsurH+§7wetHszur+7wetHsubH +57bHszub

15%19.6 4 ~ x1.8x4.07% +1.8x15.53x 4.07 + ~ x 2.0x15.53?
2 2 x 0.075

1.5%x19.6 +;x1.8x 4.07? +1.8x15.53x 4.07 +;><1.0><15.532
=0.107
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cos* (f, — V)
Sin(g., + 0)sin(g, w)}2

cosy cos(y + J)| 1+
 costy ){ \/ cos(y + 9)

cos?(31.62°-12.13°)

sin(31.62° + 15°)sin(31.62° - 12.13°) |
cos(12.13° +15°)

cosy cos(12.13° +15°){1+ \/

=0.35
b o B B¥EL 5 5=150° ZBEHETHEF OBEL
awd RP,
1 q 2
P, =K, x=| yo +-2r |H
ae ae 2[7eq H j
_ 0.35x1[1.30+ =2 | 19,67 = 93.11t/m
2 19.6
STIL QLR B4 N RER - Bk T 41502 4 0 H A )

\\\ﬁr
ol
kL]

80.94t/m » FHH A E KT HEET A KF o LTI S

A> Rl¥ 8T 7% B
-3 A 4 1 P_sinl5° =24.10t/m
T ST EER B R IS 2 R o 4 %%&E%ﬁp A 2:19.10m o
KT 41 P cos15°=89.94t/m

£ % 3% EL.-13.4m 14 } 8.82m(= 0.45H ) i



5.3 5 EpFe-KRP,

Vo b ik H = F =1.03t/m?
H, @ # Z5 & =14.3m

Py = éx 0.075x1.03x14.3* =9.15t/m

€ % > EL.—134m ™ F 572m(=0.4H,) fv * # Fode K B 2 d

Pdwzgkyww/HW-h s hd 084 T H, T F .

f’%f?—‘fﬁ EAREVANEAE B BN I L WA : S - e
L2 HrEMEEE & kiTiv > 40T

-t

y=(RCH i€ xRCH =% & #4% +sand ¥ = & xsand ¥ i~ %
BAAR) S E R R A

 25x46.24+2.0x 270
46.24+ 270

=2.073t/m®

(D35 - [Foe g AHA RS § 2 x &

[17.6x (6.2 - 4.5)|x1.8x0.075 = 4.01t/m

f£% 3t EL.-13.4m 12 } 18.75m[ 45-(-13.4)+ 6'2;4'5}%@

(2)ic4a - [ FEREMAI THE E i R

[17.6x17.5]x 2.07x 0.075 = 47.48t/m

€% 4> EL.—13.4m 4 } 9.15m(=@+0.4)/§@

6-10



(3) L %r : [FA%rH > %ﬁ?ﬁﬁ]xi’x%’ﬁ T E xP fal‘*ﬁ”{

[20.6x0.4]x 2.07x0.075 =1.27t/m

e % 3> EL.—13.4m 14} ozom( 024j/%@
7. #EFHEI 2 4 iRis2 P4

?iﬁi '&?’fr’l‘}’l éﬁ"fr’rﬂfﬁ/ﬂ\ y FIP U E B E F KT E AT

FEI I [FEIECTRMBITEL E o F <2 R Gk

6.105x1.8+22.695x2.0 _ 1.957t/m?
6.105 + 22.695

7 vackfin =

A+ 2 484 5 [1.5x19.2]x1.957%0.075 = 4.20t/m

T % 3+ EL.—13.4m 1} 10m(: w + 0.4) Jiw

B PESRILNEFHI LT $T LR R(F LI AR

;_L,E&j-\ B j;ikm N g] N B&F,ﬁp, 'E‘mfév\)‘f y AT

(D)5 [ ¥ =5 R WA S B = F <(1-Kn/2)

[17.6x (6.2 4.5)]x1.8x (1—@) 51.92t/m

T 2T BAZ "1030m( 15+ 1726}%@

ity [t E R EARHA] TR E = x(1-Kn/2)

TR I

{17.6 23”36} x 2.073x (1—w) 105t/m

£ > 4 8L A 2.4 3 9.70m e
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Ho

17.6x(4.5—0.9)x1x(17'6) 2x(17.6)

+17.6x(4.5-2.13)x
17.6x((4.5-0.9)+(4.5-2.13))

9.70=15+

7% F R ILTE IRA L
{17.6xw}<(2.073—1.0) (1_M) 264.27t/m

T 3> 2L A 2+ 3 10.42m fe

l7.6><(0.9—(—13.0))><1X(17'6) 2x(176)

3 +17.6x(2.13—(-13.0))x
104z=15+ 17.6x((0.9-(~13.0))+(2.13-(-130)))

RV A%r  [AYrE =5 R MA]I< A% E = F x(1-Kh/2)

[20.3%0.4]x(2.073-1.0)x (1—M) 8.4t/m

%3 238 A2 1 "1030m( 176)
FHEIFHEIECTREMATEL H = E <(1-Kh2)
Zy F oKL IR
[1.5%4.07]x1.8x (1—M) 10.60t/m
T 228 A2+ 31985 L)

> 2 2 m 15+176+7; e

% R TE IR L

[1.5%15.13]x1.0x (1—M) 21.88t/m

e 3%

o

+ELA 24 19.85m( 1.5+17. 6+%))§;@
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9.

21
F

VA -H},ﬂ?b’ﬁ—?«'- B2 {TH 3 2 #mﬂi

ERTkRE L H S
g KR (213 0.9)° x1.03=0.78t/m

5% 3 EL.—13.4m 14 }

14.71m(: 2.13—(—13.4)—%(2.13—0.9)] Je

[0.9—(~13.4)]x(2.13-0.9)x1.03=18.12t/m

£ % 3> EL.—13.4m 14} 7.15m(: WJ i

rH A 2(2 13-0.9)x(1.5+17.6 +1.5)x1.03=13.05t/m

T 3> 4+ 8L Az 43 1373m( %x(1.5+17.6+1.5)j}§@

|k
piju
A~
’
K

7R 64 4 RpFiER 2 4 B A LR

= 19 1o 2o
& »|
- 10.3m 5152 o
22.51 o
E
XTI ¥
o LT 2 e
1051fm
2. kv
< — N ———————
= S _i 1§33 o Tiﬂ_iﬁsfm_-%
— - 19 25
19.90n * le—|
14.Tlem
iy
aie 47 452 o B934 420 pe
. % e e—|
181288 |e
9,152 =
2158pm 104200 I 24,101 m
g ;3 = r
=82 lee—|
5 T2m ; = 10k 7.15m
284 3T
2Tt hem
-
LA e & TP LY R L L bbbl Lttt o - L 3
B 2002 8.drpn
* 5= o
- IlBDSr,fm

»~
-
(B
=]
|

L

W64 ¥ RERBEFNEH2 S EFALE
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BABFERESER LT 4 2 d 4 THERERE R
i e R 2 & 2 Tl 4o
e 4§ (t/m) T % =% (m) % A 2E4 2B (t-m/m)
ERTEN = 24.10 19.1 460.29
BpEEw TS R 51.92 10.3 534.80
] 2z 4 B
RS N 105.00 9.7 1018.48
(FERF ke t)
e £x L= 3 = 4 B
APMEE P T LARTS 264.27 10.42 2753.72
(T ks 1)
AurdE m T2 x4 B 8.40 10.3 86.52
FRidieT I f R 10.60 19.85 210.30
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% 7-2 4 % 2007~2010 & £ T 3 B gRR TR

Y ]
No EREE(E;PRE) R km | R
rwR) | AE(R)

1 2007-10-11; 11:05 19.00 24° 78’ 121°81" | 789 5.5
2 | 2007-10-17; 22:40 51.00 24° 477 121°71’ 42.2 5.7
3 | 2007-11-08; 06:54 45.00 24° 91’ 122017’ 4.0 5.0
4 | 2007-11-12; 18:25 12.00 24° 46’ 121°84’ | 184 4.5
5 | 2007-11-15; 09:51 09.00 24° 08’ 121°51° | 18.0 4.8
6 | 2007-11-29; 05:05 41.00 24° 82’ 121°01° | 65.0 55
7 | 2008-06-02; 00:59:40.00 24.86° 121.79° 92.3 5.8
8 | 2008-09-09; 15:43:53.00 24.61° 122.63° | 10338 5.9
9 | 2008-09-10; 19:56:03.00 25.13° 122.25° 16.8 4.6
10 | 2008-12-02; 11:17:31.00 23.28° 121.60° | 29.8 6.0
11 | 2008-12-08; 05:19:03.00 23.84° 122.17° 125 6.0
12 | 2009-01-04; 06:05:14.00 24.15 121.73 75 5.1
13 | 2009-04-17; 20:37:49.40 23.92 121.68 43.4 5.3
14 | 2009-05-15; 22:31:45.00 24.18 121.77 11.8 4.6
15 | 2009-07-14; 02:06:14.00 24.02 122.22 18.1 6.0
16 | 2009-07-26; 14:11:56.00 23.68 120.99 133 5.4
17 | 2009-08-17; 08:06:56.00 23.37 123.88 43.3 6.8
18 | 2009-10-04; 01:36:42.00 23.70 121.60 15.3 6.3
19 | 2009-11-05; 17:33:34.00 23.79 120.72 24.1 6.2
20 | 2009-12-19; 21:02:49.00 23.79 121.66 43.8 6.9
21 | 2010-03-04; 08:20:10.00 22.97 120.71 22.6 6.4
22 | 2010-04-26; 11:01:43.00 22.15 123.74 73.4 6.8
23 | 2010-06-27; 02:06:16.00 24.65 121.56 68 5.1
24 | 2010-07-09; 03:44:16.00 24.35 122.04 19.3 5.3
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11(4 &) 99m 2.11 11(4 &) 99m 0.56
12(% 99m 1.86 12(£ % 99m 0.31
13(% ) 297m 1.58 13(% #) 297m -
14(4 &) 297m 1.67 14(4 &) 297m 0.52
15(#2 ) 297m 1.84 15(& %) 297m -
o B BERIELIEE B A it B B(2008F 127 i»-£24)

¥ 1 112 B 6.0 R 1298Kkm % 2/2 R 6.0 ER 1 12.5km

b2 gp?ﬁ? : 08/12/02;11:16'53.3" p2 ;};pﬁﬁ; : 08/12/08;05:18'36.7"

py a2 e 08/12/02;11:17'31" wEPET 08/12/08;05:19'03"

B i:*_i;’_ 4t 23.28° % g 1 121.6° B i:’;}i_ : 1 23.84° g 0122177

BEC w) R EBIER (gal) BEC w) REER (gal)

(s #) ] 2.98 (s ) S 3.25
2(4 &) b & 2.33 2(% &) B & 2.00
3(£ %) S 1.42 3(£ %) S 1.23
4(% ) 14m 1.50 4(% #) 14m 1.58
5(% &) 14m 1.66 5(% @) 14m 1.57
6(L-% ) 14m 1.29 6(L-% ) 14m 0.91
7(3 ) 30m 2.31 7(3 ) 30m 0.73
8(# & 30m - 8(# &) 30m -
(<% 30m 0.11 (£ 3 30m 0.00
10(% ) 99m 0.48 10(% #) 99m 0.47
11(4 &) 99m 0.67 11(4 &) 99m 0.61
12(£ 3 99m 0.26 12(£-3 99m 0.28
13(3 ) 297m 0.38 13(3 ) 297m -
14(4 &) 297m - 14(4 &) 297m -
15(-3 ) 297m - 15(£3 ) 297m -

7-5




122 T BERIAL T

SRR BACTE M B R 2 kA I B A B 2008 E FFE R
FigH A FTHREO > bR 73 I M 74 957 > A w5 20086 7 2 p
WREPERZ LG » (EW) 3 2+ (SN)&iRAR 2 X% 4cid & > 4 297m
@I A Hirtgg P AT o

BB TP MRpHR 22006 & 12 7 26 p G B
FErE G o Bl Ae®] 7.5 7o e

SHEAE LA A 2 BB Rl B R4 48 2003
ELTop B2 EFRARLB A BRI > TREFRL B S LR
,%Jli*' F2 Bk A R oo T A ILBRRR GF AT 0 BRI SR i R
SRR 2 FAT RS 0 4oF] 7-6 4 o B2 A 2003 1 2008
EHRREE2 28k EFEREFLFRAZ A A BRI AN 4B 77
5 B 7.8 91 0 & kAT J’%r‘?&ﬁmﬁﬁ:vkr“’? I

FHEERA SRR IR EEFRAEC LR FLTEE > 40

e T

Bt AT 4eid B =exp(-0.16%CGEA) *) . (7-1a)
LF w4 4eid B =exp(-0.21%*GEA) %) v, (7-1b)
LB % 0 AR eiE B =exp(-0.22%GER) %) i, (7-1c)
T 9 bR R PR EREERREZRFAIT R A
e T
B A LR 4eid B =exp(-0.20%CEAR) ) e, (7-2a)
o A 4o B =exp(-0.24%GER) *P) . (7-2b)
L8 B R seig B =exp(-0.10%GEA) ) v, (7-2¢)

7-6



FRER X NERZ AT ELFRE M LBFAITEE 0 A H

B oA 4o B =exp(-0.146%(GE A ), (7-3a)
fa % o AR eiE B =exp(-0.147*GE A Y s (7-3b)
LB % 1R g B =exp(-0.230*GE A ) ) i, (7-3c)
dWRR A BFEE A ERZ AT TER AR R RS
41% a-ﬁr?}?Q it‘/ﬁﬁ;‘/’i{—’\fgﬂc
W2H R TIYL IR FRBRACABFOWIT R
iﬁ@?45%v%@lm;é&?i%ﬁ%ﬁﬁﬁﬁﬁﬁéﬁ%ﬁ
35 PRk K R Bt > A B 0 Y B

IS

. ¥ A e R 3= o~ T AR -k AR R R
R
- [] am
10 _— 14.7m . ?Tm
20— o 20 B
—ew|C 30.8m ‘. 30m
ol sum
_so|—
~e0|—
70 _—
7= so[—
_eo[
rool_ 96.8m 100m
110 _—
120 _—
130 _—
140 _—
150 _—
160 _—
170 _—
~ 5o
190[—
== e ﬁ
210 — -k A=
220
230[ o o
240 _—
250/ ke 2
260[— #c 33
270 — R
280 _— 5 2
290 292.5m e |2z
300L—

W72 3282 TH B2 HEKRERLTDE

7-7



CHOT:0M-
s =17, 405 (g4l
min. =-21.132 [gal)

CHOL14.120-3
ma = 10EE [gal|
min. =-14.269 [gal]

CHOT: 29,650
max =4 433 [gal)
min, = 6,231 [gal

CH10;33,25M-
mae = 5 674 |gal)
wir, =-7.290 [o&)

CH13:297 30 =
ma = 1.158 [gal]
min. = -1.548 (ga)

CHOZ:00-%
ma = 12582 [gal)
min, =-12.830 [ga)

CHOG1 4120
maze = 6,971 [gal)
min, =-5.616 [oa]

CHO: 29650y
=179 [gall
min. = -6.293 (gal)

CH11:53.25M-v
mae = 2104 [gall
i, = -2,037 (gal]

CH14:297. 304
s = 1.642 [gall
men. = -1.234 [gal]

=250
=0~

4

= Y T A TN S S S TS S ST S ST SN I YT S ST T S Y S S

i

0.0

o

o
3

Apfpoens .

o

0.0

L L

il e g .

nl

o i L ¥

PPN PRI NS ST TSI NUT SR S NSRS SIS SRS SR N

20-

W74 £

# 2008 £ 6 ¥

2 p 00 pF59 A B(LE )

7-8

oo

oo



1000

CHOZ:0kA - 0.0l

max. = 96.83 [gal]

min. = -70.37 [gal] -
100.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
100.0—

CHOS:14. 7k - 0.0

max. =57.17 [gal)

min. = -56.37 [gal] -
100.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1000 —

CHOB:30.8k .o

max. = 50,16 [gal)

mir. = -59.30 [gal] -
100.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1000

CH11:96.80 0.0 AN bt

max. = 38. 77 [gal)

min. = -54.15 [gal) -
100.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1000

CH14:292. 5k 0.0 ity

max. = 31.83 [gal)

min. = -41.48 [gal] -

1

100.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
u] 50 100 180

W75 B2k 2006 & 12 7 26 p 20 834 & B

1

0w TE3RAE Fizh
14 m TR Td
& 30 mIEARME FGa

9 m IEAH: PGA
« 207 m IERHL Fra
expl- DB RO S8 T 7T
- - - THfE- EEEERE
- - - o+ EEEEE - -

1
IELLEE TR RT TR LN Y

WL e e AN

[ ]
[ ]
]
]
]
]
]
[ ]
. .
[ ]
]
]
]
]
]
[ ]
[ ]
[ ]
-
]
]
]
]
]
[ ]
[ ]
]
-
[
]
]
[ ]
[ ]
[ ]
]
]
'
== --
LN}
L]
LY
ll
lI
| ]
1
'E'
!
r
1
[ ]
L]
[ |
[ ]

Fl76a AABF THRRSA PR ERT R ETERS



A 2 B R e ie
N N N B T W T
= : . = 1 L "
S 1 4 2 T R
] 1 -3 ﬁ 1 a1 ]
sEggiaasti iR s EEEEEE Bt
SEEESH SRV ] 3 e
R R | B ol PEEE e FmE 1 (1|
REREAS aalt b5 Ny REEEC8G4 ¢ 1 &
HEEESGEDE 1 k|l = AR 2 R
S=zRe R Emm N £ XA HEH I
e ETEEE LT EEEEEL m - - . . ||“I|.-|.“ lun."_lll
¥ s 4 * ' " " ." | AL 1 on 1 nl
- - H 1 ] 1 il
SRR Y " BTN
T g AR
“ “ “ “ “ ““ ' “ lm._ 1 1 1 |“ |" . ..".
preprebededealfe B8 T et
1 1 1 1 H s i
“ “ “ “ “ u. . “ N8 “ “ “ “ “ ' ' “
1 1 1 1 1 n [ ] 1 i i i , - - ,
“ “ “ “ “ (¥ “ 3o 1 1 1 |" |"u [
. el = = =] I I r .". | ea———
TETTTTTTTTATTTIR < A R
1 1 1 1 | I -.- 1 . ! ! ! : -- : - :
1 1 1 1 e } ! e . . . Pt P
' : “ “ ".. “ h “ .rﬂ 1 1 1 [ [
A ¢ N
R LR 3 AN LA
III-ﬁlII“IIII_IIII-III-_._I -—Il.alln_lllu m —L. -III“ “ “ “ -- “ “ --- “
I : Do
AR al @ R o
1 1 1 1 PAn ' ' !
Lo “ L 1 e :
“ “ “ 1 = 1 1 1 1
°
2 3 3~ 38393 -° T 9~ 8338393 -°
i L] i b
EBEII 2 Tl © EBEIC A2 N
&

X (RR)
7-10

B 760 £482 THBRED 5 B4 4o



4 7-4a F s 2007~2008 & ¥ T BFHL LN B HRRER

[l -1

ERIFF(RM,ERF) RR KM | RE
1| 2007-01-25; 18:59:47.00 22.63 122.03 25.8 6.2
2 | 2007-02-19; 05:05:33.00 21.79 120.40 44.3 5.1
3| 2007-06-24; 22:39:04.00 22.79 120.46 25.4 3.8
4 | 2007-07-03; 15:18:40.00 22.4 120.15 29.2 3.9
5| 2007-08-09; 08:56:19.00 22.65 121.08 5.5 5.7
6 | 2007-10-17; 22:40:00.00 23.5 121.61 42.1 5.4
7 | 2007-10-19; 22:25:39.00 22.96 120.63 18.7 4.3
8 | 2007-10-22; 03:57:56.00 22.96 120.63 17.8 4.1
9 | 2007-12-05; 09:42:08.00 23.07 121.19 11.3 5.1
10| 2008-02-18; 04:33:36.00 23.31 121.46 28.3 5.4
11| 2008-03-05; 01:32:09.00 23.21 120.70 11.3 5.2
12| 2008-03-05; 06:43:03.00 23.21 120.71 12.0 4.6
13| 2008-04-14; 23:40:22.00 22.83 121.33 27.2 5.1
14| 2008-04-24; 02:29:19.00 22.87 121.68 11.1 5.6
15| 2008-04-24; 06:05:01.00 22.83 121.69 13.3 5.2
16| 2008-04-25; 22:34:03.00 22.32 120.23 27.0 3.8
17| 2008-05-01; 03:22:56.00 21.82 120.38 38.4 4.6
18| 2008-05-14; 02:28:20.00 22.77 121.04 7.0 5.0
19| 2008-06-15; 07:29:41.00 22.90 120.59 16.9 4.8
20| 2008-07-03; 08:06:06.00 23.19 120.67 15.1 43
21| 2008-10-31; 06:25:46.00 23.07 120.23 16.0 4.0
22| 2008-10-31; 16:38:37.00 23.07 120.22 15.4 4.6
23| 2008-12-02; 11:17:36.00 23.28 121.60 29.8 6.0
24| 2008-12-08; 05:19:42.00 23.80 122.20 35.1 5.9
25| 2008-12-23; 08:04:55.00 22.95 120.57 17.1 5.3
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4 7-4b B 2% 2009~2010 £ # T ¥ RFR 2 AH - B4 2 RAFER

[l -1

ERIFF(RM,ERF) RR KM | RE
1| 2009-01-02; 09:40:28.00 21.65 119.91 65.1 5.1
2 | 2009-06-22; 18:48:59.00 23.42 120.42 8.6 4.5
3| 2009-08-17; 08:06:47.00 23.37 123.88 433 6.8
4 | 2009-10-04; 01:36:40.00 23.65 121.58 29.2 6.1
5| 2009-10-11; 14:42:36.00 21.93 120.63 42.0 5.0
6 | 2009-10-18; 20:16:15.00 23.02 120.58 20.2 4.0
7 | 2009-11-05; 17:33:33.00 23.79 120.72 24.1 6.2
8 | 2009-11-05; 19:35:03.00 23.77 120.76 24.0 5.7
9 | 2010-01-09; 07:40:40.00 22.61 120.58 34.2 4.4
10| 2010-01-10; 11:25:06.00 22.48 121.33 84.9 4.8
11| 2010-01-19; 14:10:25.00 23.8 121.67 37.3 5.6
12| 2010-02-07; 14:11:33.00 23.33 123.77 88.0 6.6
13| 2010-03-04; 08:19:06.00 22.97 120.71 22.6 6.4
14| 2010-03-04; 16:16:29.00 22.96 120.93 19.0 5.7
15| 2010-07-25; 11:52:34.00 22.84 120.69 19.6 5.7
16| 2010-09-24; 11:52:34.01 22.52 120.4 35.6 4.1
17| 2010-11-12; 23:39:23.00 23.21 120.41 17.5 5.2
18| 2010-11-21; 20:32:46.00 23.85 121.69 46.9 6.1
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1.3 8 5 R BRE BIA 7

FEwRY TEREIBEIHORREPRE P ARO ERERE R
FEALT ORIk o FRBEE X T B Y FBFIE LT KR & 4 ~y
fitde™ o RBBERPIHI O3 ERTA - F T H RBRLALE NS L
-8m -~ -15m~ -22m % -35m £ 5 3% ik > 2007 £ 1 2009 & ¥ $5E~
2 5 BREBITAR )I“Fdrs_42 Y gk 2 FALE 40 o dedk 75 &
T-60 TR BEd2F T 09 12005 %31 6P+ RARHK
5.9 z ¥ % 4vi#f & 151gal B+ > £ #jIV KR TR S 2005 £ 3 7
60 % 2007 & 97 7 pzp R 4B 7.01 #7 o & T B p| skt 2010
£ 30 4P 2T B EST RSB ORRTAR  4oB 7.12 #17 o

l

-n\g.

4 7-5 B 2007 £ 2 T4 BT RIFA A

No EREF(RFAER) Rzl FARkn | R
FR(R) | RR(R)

1 2007-01-25; 18:59:16.60 22.86 121.86 5.0 6.2
2 2007-02-12; 13:40:25.30 24.40 121.81 13.1 4.4
3 2007-02-18; 23:46:08.30 24.42 122.05 14.9 4.4
4 2007-04-28; 18:39:48.40 24.83 121.97 12.7 4.4
5 2007-06-17; 12:26:22.30 24.39 121.88 23.7 4.2
6 2007-06-20; 22:21:43.50 24.40 121.80 13.3 4.3
7 2007-07-13; 04:54:13.20 24.73 121.79 7.0 4.4
8 2007-07-22; 06:55:23.20 24.38 121.83 14.4 4.2
9 2007-07-23; 21:40:02.10 23.69 121.70 31.0 5.9
10 2007-09-07; 01:51:25.30 24.20 122.43 54.0 6.6
11 2007-09-07; 01:55:21.60 24.19 122.51 36.8 5.7
12 2007-09-22; 14:27:04.90 24.46 121.87 22.5 4.8
13 2007-10-11; 11:05:02.50 24.78 121.81 78.9 5.5
14 2007-10-19; 02:24:28.80 24.47 121.84 16.7 4.4
15 2007-11-08; 06:54:15.90 24.91 122.17 4.0 5.0
16 2007-11-12; 18:24:42.50 24.46 121.84 18.4 4.5
17 2007-11-29; 05:05:14.30 24.82 122.01 65.0 5.5
18 2007-12-15; 18:46:53.00 24.07 122.45 61.0 4.8
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% 7-6 FiiE 2008~2000 £ ¥ T B RFTHL

No TR (R AR Reies ER km | R
FR(R) | ER(R)
1 2008-02-18; 04:33:54.00 23.31 121.46 28.3 5.4
2 2008-02-28; 02:54:25.00 24.83 122.29 14.4 4.8
3 | 2008-03-01; 00:58:24.00 24.00 122,53 26.1 5.1
4 2008-06-02; 00:59:40.00 24.86 121.79 92.3 5.8
5 2008-06-15; 19:16:17.00 22.90 120.59 16.9 4.8
6 2008-07-11; 11:08:11.00 25.13 122.25 16.0 4.7
7 2008-07-12; 14:12:01.00 24.19 121.81 6.4 45
8 2008-08-02; 02:56:11.00 24.05 121.53 21.1 51
9 2008-08-18; 01:38:20.00 24.00 121.70 42.8 4.6
10 | 2008-09-07; 07:00:59.00 23.99 121.81 50.6 4.6
11 | 2008-09-09; 15:43:36.00 24.61 12263 | 1038 | 59
12 2008-12-02; 11:17:36.00 23.28 121.60 29.8 6.0
13 2008-12-08; 03:17.41.00 23.85 122.20 35.1 5.9
14 2008-12-30; 09:31:55.00 24.70 122.34 95.4 51
15 2009-01-04; 06:04:34.30 24.19 121.68 2.7 51
16 2009-01-24; 21:46:34.60 24.89 122.04 6.2 4.4
17 2009-01-24; 21:48:25.50 24.89 122.04 4.8 4.6
18 2009-03-14; 15:01:45.40 24.38 121.70 30.1 4.6
19 2009-04-17; 20:38:05.00 23.92 121.68 43.4 5.3
20 2009-11-05; 17:33:24.00 23.79 120.72 24.1 6.2
21 2009-12-19; 21:02:34.00 23.78 121.75 45,9 6.8
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1730 0 AR ¥ A 58 SE 3 (Fourier Spectrum)£2 & i 2% (Response
Spectrum) @ & o & S AF F LR 2 AT T e j{:;n {r;’rfﬁr‘? B
A ﬁﬁi%—%(Fourier transform)i EFB T E e ez R
t o e BR AT HPE o TR A 5 B e apap 3 2 (Borcheret)
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TP16 [289470(2782546| 5 8 1.56 3.58

TP17 2894332782354 4 10 1.81 2.85

TP18 |289532|2782456| 6 8 1.61 3.03

TP19 2894772782938 4 1.42 5.71

TP20 |289974|2783606| 7 1.07 2.28

TP21 |290092 (2783735 7 1.46 2.72

TP22 |290369(2783227| 3 10 1.42 2.42
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Vector of Current
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